TNF-α in hypothalamic paraventricular nucleus contributes to sympathoexcitation in heart failure by modulating AT1 receptor and neurotransmitters.
Proinflammatory cytokines, including tumor necrosis factor (TNF)-α, augment the progression of heart failure (HF) that is characterized by sympathoexcitation. In this study, we explored the role of TNF-α in hypothalamic paraventricular nucleus (PVN) in the exaggerated sympathetic activity observed in HF. Heart failure rats were made by ligating the left anterior descending coronary artery. The expression levels of angiotensin type 1 receptor (AT1-R) and neurotransmitters were analyzed in the PVN of HF rats that received direct PVN infusion of a TNF-α blocker (pentoxifylline or etanercept) or vehicle. Sham-operated control (SHAM) or HF rats were treated for 4 weeks through PVN infusion with each TNF-α blocker or vehicle. Rats with HF had higher levels of glutamate, norepinephrine, AT1-R and tyrosine hydroxylase (TH), and lower levels of gamma-aminobutyric acid (GABA), neuronal nitric oxide synthase (nNOS) and the 67-kDa isoform of glutamate decarboxylase (GAD67) in the PVN when compared to SHAM rats. Plasma levels of cytokines, norepinephrine and angiotensin II and renal sympathetic nerve activity (RSNA) were increased in HF rats. PVN infusion of pentoxifylline or etanercept attenuated the decreases in PVN GABA, nNOS and GAD67, and the increases in RSNA and PVN glutamate, norepinephrine, TH and AT1-R observed in HF rats. We have developed a novel method for chronic and continuous infusion of drugs directly into the PVN and provided evidence that TNF-α in the PVN modulates neurotransmitters and the expression of AT1 receptor, which could account for exaggerated sympathetic activity in HF.